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DETAILED ACTION 

Claim Rejections - 35 (JSC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims (1, 3-8, 11, 13-17, 19-22, 24, 27-31, 41, 43, 45-46) are rejected under 
35 U.S.C. 102(b) as being anticipated by Girardeau, Jr. (hereinafter Girardeau) (US 
patent 5,486,792). 

Re claim 1 , Girardeau discloses a method for testing a radio frequency (RF) 
circuit comprising: observing a signal from the RF circuit, wherein the signal is a digital 
signal from within the RF circuit (See col. 2, lines 31-35); manipulating the signal (See 
fig. 1 : 14 & 16. The error signal, outputted from the difference between the reference 
and feedback oscillation, is compared with a threshold); and producing a metric for the 
test based on results from the manipulating.(See fig. 1: 40 & 42, and see col. 3, line 55 
- col. 4, line 4.) 

Re claim 3, Girardeau further discloses that wherein the signal is a phase error 
signal. (See fig. 1: 12, col. 2, lines 50-56) 
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Re claim 4, Girardeau further discloses that wherein the signal has a high degree 
of correlation with an RF output of the RF circuit. (One skilled in the art would know that 
if the input signal remains within a predetermined frequency, the PLL will produce an 
output signal having a frequency that is proportional to the clock input signal's 
frequency. Furthermore, when the PLL is in a lock mode, the output signal and the 
input signal are the same.) 

Re claim 5, Girardeau further discloses that wherein a transfer function between 
the signal and the RF output phase is flat within a frequency band of interest. (One 
skilled in the art would know that if the output signal has a frequency that is proportional 
to the clock input signal's frequency, and if their similarities or relatedness are very high, 
then we can say that the output is some constant multiplied by the input. Furthermore, 
when the PLL is in a lock mode, the output signal and the input signal are the same.) 

Re claim 6, Girardeau further discloses that wherein the RF circuit is an all-digital 
circuit, and wherein the signal is an output of a component in an all-digital phase-locked 
loop in the RF circuit. (See fig. 1 & col. 2, lines 54-56) 

Re claim 7, Girardeau further discloses that wherein the signal is an output of a 
phase detector. (See fig. 1 & col. 2, lines 54-56) 
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Re claim 8, Girardeau further discloses that wherein the signal has been filtered. 
(See fig. 1: 24 & col. 2, lines 62-65) 

Re claim 1 1 , Girardeau further discloses that wherein a loop filter coupled to an 
output of a phase detector performs the filtering, and wherein the signal is an output of 
the loop filter. (See fig. 1 : 24 & col. 2, lines 62-65) 

Re claim 13, Girardeau further discloses that wherein the frequency of the signal 
is several orders of magnitude less than the frequency of the RF output. (It is inherent 
that the frequency of the error signal, outputted from the phase comparator, is less than 
the RF frequency.) 

Re claim 14, Girardeau further discloses that wherein the test is for phase error 
trajectory and the signal is the output of a phase detector (See fig. 1 & col. 2, lines 54- 
56), and wherein the manipulation comprises measuring a change in the signal. (See 
fig. 2: error signal. And see col. 5, lines 37-39) 

Re claim 15, Girardeau further discloses that wherein if the change in the signal 
is less than a specified threshold, then the phase error trajectory is good. (See fig. 2: 
error signal. And see col. 5, lines 37-39) 
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Re claim 16, Girardeau further discloses that wherein the measuring the change 
in the signal comprises measuring a peak, a variance, or a rate of change in the signal. 
(See fig. 2: error signal. And see col. 5, lines 37-39) 

Re claim 17, Girardeau further discloses that wherein the test is for frequency 
lock and the signal is the output of a phase detector (See col. 2, lines 30-37 & col. 4, 
lines 65-67), and wherein the manipulation comprises comparing a value of the signal 
over several samples. (See fig. 2 & col.. 5, lines 37-40. The error signal is being 
compared with the threshold.) 

Re claim 19, Girardeau further discloses that wherein the samples are taken at 
different times. (See fig. 2 & col. 5, lines 37-40. The error signal is being compared with 
the threshold.) 

Re claim 20, Girardeau further discloses that wherein the test is for frequency 
deviation and the signal is an output of an integral accumulator of a loop filter (See col. 
5, lines 19-21), and wherein the manipulation comprises comparing the signal with a 
specified range. (See col. 2, lines 30-36) 

Re claim 21 , Girardeau further discloses that wherein if the signal is within the 
specified range, then the frequency deviation is within acceptable limits. (See col. 2, 
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Re claim 22, Girardeau further discloses that wherein the manipulation further 
comprises comparing several samples of the signal. (See fig. 2 & col. 5, lines 37-40. 
The error signal is being compared with the threshold.) 

Re claim 24, Girardeau further discloses that wherein the RF circuit contains an 
all-digital phase-locked loop, and the method further comprises prior to the observing, 
setting the all-digital phase-locked loop to a certain bandwidth. (See col. 5, lines 19-21. 
Furthermore, it is inherent that the loop bandwidth, also referred as the unity loop gain 
frequency, of the phase lock loop is set prior to start up.) 

Re claim 27, Girardeau further discloses that wherein the RF circuit is an all- 
digital frequency synthesizer. (See col. 5, line 20) 

Re claim 28, Girardeau further discloses that wherein the RF circuit is an all- 
digital transmitter. (See col. 1, lines 24-27) 

Re claim 29, Girardeau further discloses that wherein the transmitter is used in a 
wireless communications network. (See col. 1, lines 24-27) 
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Re claim 30, Girardeau further discloses that wherein the wireless 
communications network is Bluetooth compliant. (See col. 1, lines 24-27. It is inherent 
that the network is Bluetooth compliant.) 

Re claim 31 , Girardeau further discloses that wherein the testing comprises a 
, functional test or a compliance test of the RF circuit. (See col. 2, lines 30-37 & col. 5, 
lines 10-21) 

Re claim 41, Girardeau further discloses a circuit comprising: a reference phase 
accumulator coupled to a signal input, the reference phase accumulator containing 
circuitry to compute a reference phase (See fig. 1 : 26); a phase detector coupled to the 
reference phase accumulator, the phase detector containing circuitry to compute a 
difference between the reference phase and a variable phase (See fig. 1 : 12); a 
digitally-controlled oscillator (DCO) coupled to the phase detector, wherein the 
performance of the DCO can be ascertained by observing an output of the phase 
detector (See fig. 1 : 23); and a variable phase accumulator coupled to the DCO and the 
phase detector, the variable phase accumulator containing circuitry to compute the 
variable phase (See fig. 1 : 20). 

Re claim 43, Girardeau further discloses a loop filter coupled to the phase 
detector and the DCO, the loop filter to provide a desired amount of attenuation to the 
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computed difference between the reference phase and the variable phase. (See fig. 1: 
24) 

Re claim 45, Girardeau further discloses that wherein the loop filter is comprised 
of a plurality of filters, and wherein the filters are arranged in a parallel fashion. (See fig. 
1 : 24. One skilled in the art would know that the filters may be arranged either parallel 
or cascaded.) 

Re claim 46, Girardeau further discloses that wherein the loop filter is comprised 
of a plurality of filters, and wherein the filters are arranged in a cascaded fashion. (See 
fig. 1 : 24. One skilled in the art would know that the filters may be arranged either 
parallel or cascaded.) 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 
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2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

5. Claim 2 is rejected under 35 U.S.C. 103(a) as being unpatentable over 

Girardeau, Jr. (hereinafter Girardeau) (US patent 5,486,792), as applied to claim 1, 

in view of Kim et al (hereinafter Kim) (US Patent 6,885,700 B1). 

Re claim 2, the reference of Girardeau fails to specifically disclose that wherein 
the testing is performed using built-in self test (BIST) techniques. 

However, Kim does. (See abstract & col. 1, lines 13-40) Kim discloses a charge- 
based frequency technique that performs structural and defect-oriented testing and 
uses existing blocks to save die area. 

Therefore, taking the combined teachings of Girardeau & Kim as a whole . It 
would have been obvious to one of ordinary skill in the art to have modified the system 
of Girardeau in the manner as claimed and as taught by Kim, for the benefit of providing 
proper stimulus for the loop filter located inside the PLL. 

Claims (10 & 44) are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Girardeau, Jr. (hereinafter Girardeau) (US patent 5,486,792), as applied to 
claim 1 above, in view of Mathe et al (hereinafter Mathe) (US Patent 5,825,253). 

Re claim 1 0, the reference of Girardeau fails to specifically disclose that wherein 
the all-digital phase-lock loop is operating in a type-l mode, and the signal is an output 
of an infinite impulse response filter coupled to the output of a loop filter. 
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However, Mathe does. (See col. 5, lines 32-37) Mathe discloses a phase lock 
loop that contains a loop filter which can be implemented as a digital filter such as an 
infinite impulse response (MR) filter. 

Therefore, taking the combined teachings of Girardeau & Mathe as a whole . It 
would have been obvious to one of ordinary skill in the art to have modified the system 
Girardeau in the manner as claimed, and as taught by Mathe, for the benefit of 
providing synthesis of both zeros and poles in the filter. (See col. 9, lines 55-56) 

Re claim 44, the motivation for combining these two references has already been 
established in claim 10 above, therefore, the combination of Girardeau and Mathe 
further disclose that wherein the loop filter is of a type selected from a group consisting 
of a finite impulse response filter, an infinite impulse response filter or combination 
thereof. (In Mathe, see col. 5, lines 32-37 & col. 9, lines 55-56) 

Claims (12 & 47) are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Girardeau, Jr. (hereinafter Girardeau) (US patent 5,486,792), as applied to 
claim 1 above, in view of Koshiro et al (hereinafter Koshiro) (US Patent 5,768,326). 

Re claim 12, the reference of Girardeau fails to specifically disclose that wherein 
the signal is an output of a gain normalization block. 

However, Koshiro does. (See fig. 3: 31 & col. 1 1 , lines 3-9) Koshiro discloses a 
PLL circuit where it is possible to normalized the output of the substractor, which is a 
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diffrerence between PCR and the output of the counter. This normalization passes 
through the low-pass filter and is able to control the VCXO accurately. 

Therefore, taking the combined teachings of Girardeau & Mathe as a whole . It 
would have been obvious to one of ordinary skill in the art to have modified the system 
Girardeau in the manner as claimed, and as taught by Koshiro, for the benefit of 
controlling the VCXO accurately. (See col. 1 1 , lines 3-9). 

Re claim 47, the motivation for combining these two references has already been 
established in claim 10 above, therefore, the combination of Girardeau and Koshiro 
further disclose a gain normalization unit coupled to the phase detector and the DCO, 
the gain normalization unit to normalize the difference between the reference phase and 
the variable phase with respect to a gain in the DCO. (The references of Girardeau and 
Mathe disclose this limitation. Girardeau teaches a DPLL having a phase detector 
followed by a DCO. On the other hand, Koshiro teaches a normalization unit coupled in 
between a phase detector and a VCO. As a whole, these two references meet the 
limitations as claimed.) 

Claim 18 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Girardeau, Jr. (hereinafter Girardeau) (US patent 5,486,792), as applied to claim 1 
above, in view of Gustafson et al (hereinafter Gustafson) (US Patent 4,086,539). 
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Re claim 1 8, the reference of Girardeau fails to specifically disclose that wherein 
if a variance in the magnitude is less than a specified threshold, then the frequency has 
been locked. 

However, Gustafson does. (See abstract & col. 1 , lines 37-40) Gustafson 
discloses that phase lock loops produce favorable results in terms of phase-error 
variance in high frequency system and below threshold. 

Therefore, taking the combined teachings of Girardeau & Gustafson as a whole . 
It would have been obvious to one of ordinary skill in the art to have modified the 
system Girardeau in the manner as claimed, and as taught by Gustafson, for the benefit 
of locking the frequency. 

Claim 42 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Girardeau, Jr. (hereinafter Girardeau) (US patent 5,486,792), applied to claim 1 
above, and in view of Knudsen (US Patent 7,079,611 B2). 

Re claim 42, the reference of Girardeau fails to specifically disclose a time-to- 
digital converter (TDC) coupled to the DCO and the phase detector, the TDC containing 
circuitry to compute a time difference between a reference clock and a variable clock. 

However, Knudsen does. (See fig. 1 & col. 2, lines 14-25) Knudsen discloses a 
digital phase lock loop that computes the time difference of the clock input and the clock 
output. 
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Therefore, taking the combined teachings of Girardeau & Knudsen as a whole . It 
would have been obvious to one of ordinary skill in the art to have modified the system 
Girardeau in the manner as claimed, and as taught by Knudsen, for the benefit of 
providing useful information to a filter, which will be later on, to achieve synchronization. 
(See col. 2, lines 20-25) 

Claims (1, 9, 23, 32-41) are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Wong et al (hereinafter Wong) (US Patent 5,295, 079) in view of 
Girardeau, Jr. (hereinafter Girardeau) (US patent 5,486,792). 

Re claim 32, Wong discloses a circuit comprising: a processor coupled to a radio 
frequency (RF) circuit, the processor containing circuitry to manipulate digital signals 
from the RF circuit to provide a performance metric for the RF circuit (See fig. 2: 4 & col. 
1, lines 45-48, 56-61, col. 2, lines 36-40, col. 4, lines 6-15); and a control signal input 
coupled to the processor, wherein the control signal input can enable an observation 
and manipulation of the digital signals.(See fig. 1 : the input of element 4 & col. 1 , lines 
56-61 ). But the reference of Wong fails to specifically disclose that the processor is 
coupled to a radio frequency (RF) circuit. 

However, Girardeau does. Girardeau discloses that digital phase lock loops are 
used in a digital phone system. In the digital phone system, radio frequency 
transmissions containing digital data are transmitted between a base unit and a portable 
unit. 



Application/Control Number: 10/758,863 Page 14 

Art Unit: 2611 

Therefore, taking the combined teachings of Wong and Girardeau as a whole . It 
would have been obvious to one of ordinary skill in the art to have modified the system 
of Wong, in the manner as claimed, and as taught by Girardeau, for the benefit of 
broadcasting digital data between a base station and a mobile station. (See col. 1, lines 
23-26) 

Re claim 33, the combination of Wong and Girardeau further discloses a latch 
coupled to the processor, the latch to store the performance metric provided by the 
processor. (In Wong, see col. 4, lines 12-14 "microprocessor-based controller". One 
skilled in the art would know that latches are the most basic storage elements, from 
which flip-flops are usually constructed. And registers, which are used extensively in 
the design of digital systems for storing data, consists of a set of flip-flops.) 

Re claim 34, the combination of Wong and Girardeau further discloses that 
wherein the RF circuit is integrated onto a first integrated circuit, wherein the processor 
is integrated onto a second integrated circuit. (In Wong, see fig. 2) 

Re claim 35, the combination of Wong and Girardeau further discloses that 
wherein the first and the second integrated circuits are the same integrated circuit. (In 
Girardeau, see fig. 1) 
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Re claim 36, the combination of Wong and Girardeau further discloses that 
wherein the RF circuit contains an all-digital phase-locked loop, and wherein the 
processor is coupled to an output of a phase detector. (In Girardeau, see fig. 1 : element 
18. The adjuster can be considered to be a processor.) 

Re claim 37, the combination of Wong and Girardeau further discloses that 
wherein the RF circuit contains an all-digital phase-locked loop, and wherein the 
processor is coupled to a filtered output of a phase detector. (In Wong, see fig. 2: 24 & 
col. 3, lines 19-22, 50-56) 

Re claim 38, the combination of Wong and Girardeau further discloses that 
wherein the RF circuit contains an all-digital phase-locked loop, and wherein the 
processor is coupled to an output of a phase detector and a filtered output of a phase 
detector. (In Wong, see col. 3, lines 50-55 & Girardeau, see fig. 1, element 18) 

Re claim 39, the combination of Wong and Girardeau further discloses that 
wherein the circuit permits the testing of the RF circuit in wafer, in packaged integrated 
circuit, in factory, and in field. (In Wong, see col. 1 , lines 38-41 , 48-51 & col. 4, lines 16- 
27) 

Re claim 40, the combination of Wong and Girardeau further discloses that 
wherein the circuit permits the testing of the RF circuit, and wherein the testing is of a 
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type selected from a group consisting of a phase trajectory error, a frequency lock, a 
frequency deviation, a phase noise power, or combinations thereof. (In Wong, see fig. 2, 
4b & 4c) 

Claim 41 has been analyzed and rejected w/r to claim 32 above. 

Claim 1 is a method claim corresponding to system claim 32. Hence, the 
elements in system claim 32 would have necessitated the steps performed in method 
claim 1 . Therefore, claim 1 has been analyzed and rejected w/r to claim 32. 

Re claim 9, the combination of Wong and Girardeau further discloses that 
wherein the all-digital phase-lock loop is operating in a type-1 1 mode, and the signal is 
an output of an integral accumulator of a loop filter. (In Wong, see col. 3, lines 14-16, 
50-52) 

Re claim 23, the combination of Wong and Girardeau further discloses that 
wherein the RF circuit contains an all-digital phase-locked loop operating in a type-ll 
mode. (In Wong, see col. 3, lines 14-16, 50-52) 

Claims (25-26) are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Wong et al (hereinafter Wong) (US Patent 5,295, 079) and Girardeau, Jr. 
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(hereinafter Girardeau) (US patent 5,486,792), as applied to claim 32 above, and 
further in view of Gustafson et al (hereinafter Gustafson) (US Patent 4,086,539). 

Re claim 25, the combination of Wong and Girardeau further discloses that 
wherein the test is for estimating phase noise power (In Girardeau, see col. 5, lines 19- 
21 . The DPLL is able to operate in noisy condition. At some point in the process, the 
noise has to be determine in order to accurately lock the frequency.), and the signal is 
an output of a phase detector (In Girardeau, see fig. 1 : the output of element 12). But 
the references of Wong and Girardeau fails to specifically disclose that wherein the 
manipulating comprises calculating a mean square error of the signal. 

However, Gustafson does. (See col. 2, lines 1-3) Gustafson discloses a phase 
lock loop, which tracks a signal with minimum mean-square error using a linear filter. 

Therefore, taking the combined teachings of Wong, Girardeau & Gustafson as a 
whole . It would have been obvious to one of ordinary skill in the art to have modified 
the system Girardeau in the manner as claimed, and as taught by Gustafson, for the 
benefit of locking the frequency. 

Re claim 26, the combination of Wong, Girardeau, and Gustafson further 
disclose that wherein the setting, observing, and manipulating is repeated for several 
different all-digital phase-locked loop bandwidths, and wherein the producing comprises 
subtracting the calculated mean square errors for the several different all-digital phase- 
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lock loop bandwidths. (One skilled in the art would know that when a PLL is under 
testing, each of its parameters must be tested in order to obtain optimum performance.) 
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